THE COASTAL ZONE
MANAGEMENT ACT

Developing a Framework for Identifying
Performance Indicators

THE
THE H. JOHN HEINZ III CENTER FOR
HEINZ J

SCIENCE, ECONOMICS AND THE ENVIRONMENT
CENTER




The H. John Heinz III Center for Science, Economics and the Environment

Established in December 1995 to carry on the work of Senator John Heinz (1938-1991), The Heinz
Center is a nonpartisan, nonprofit institution dedicated to improving the scientific and economic
foundation for environmental policy through multisectoral collaboration. The Center fosters collabora-
tion among industry, environmental organizations, academia, and all levels of government in each of
its program areas and projects. It uses scientific research and economic analyses to develop viable
options to solving problems, and its findings and recommendations are widely disseminated to public
and private sector decision makers, the scientific community, and the public. The active involvement
of high-level decision makers in government and industry, as well as of leading academic researchers
and environmental activists, enables the Center to make a unique contribution to environmental
policymaking. The Center’s work currently focuses on three strategic areas: Environmental Reporting;
Global Change; and Sustainable Oceans, Coasts, and Waterways.

National Oceanic and Atmospheric Administration, National Ocean Service

The National Ocean Service, a part of the National Oceanic and Atmospheric Administration (NOAA),
approaches the 21st century with a clear vision—that our coasts and oceans enjoy robust health, pro-
vide a rich bounty of resources, and are wisely managed to endure competing uses. As the nation’s
principal advocate for coastal and ocean stewardship, the Noaa’s National Ocean Service develops the
national foundation for coastal and ocean science, management, response, restoration, and naviga-
tion. NoaA’s National Ocean Service maintains its leadership role in coastal stewardship by bridging
the gap between science, management, and public policy. Furthermore, Noaa’s National Ocean Service
facilitates and supports partnerships that provide the necessary assistance and training to coastal
managers at the state and local levels.

About the Coastal Zone Management Act: Developing a Framework for Identifying
Performance Indicators Study

The Heinz Center’s Coastal Zone Management Act: Developing a Framework for Identifying Perfor-
mance Indicators study was conducted under the terms of a federal financial assistance agreement
(NA160Z1436) from the National Oceanic and Atmospheric Administration’s National Ocean Ser-
vice. This report does not necessarily reflect the policies or views of the organizations or agencies that
employ the panel members or of the study sponsors.

Photo credits: All photos courtesy of Cheryl Graham, except for the cover photo of the Seattle port
and skyline, which is courtesy of the National Oceanic and Atmospheric Administration, U.S. Depart-
ment of Commerce.

First published 2003

Library of Congress Control Number: 2003101740
International Standard Book Number: 0-9717592-3-5
06 05 04 03 4321

Printed in the United States of America on recycled paper

Additional copies of this report may be obtained free of charge from

Tue Heinz CENTER

1001 Pennsylvania Avenue, N.W., Suite 735 South, Washington, D.C. 20004
Telephone (202) 737-6307  Fax (202) 737-6410  e-mail info@heinzctr.org



THE COASTAL ZONE MANAGEMENT ACT

Developing a Framework for Identifying
Performance Indicators




THE H. JOHN HEINZ III CENTER FOR SCIENCE,
ECONOMICS AND THE ENVIRONMENT

BoArRD OF TRUSTEES

G. William Miller (Chair), Chairman, G. William Miller and Company

Teresa Heinz (Vice Chair), Chairman, Heinz Family Philanthropies

Cabell Brand, Chairman, Cabell Brand Center for International Resource Studies

William C. Clark, Harvey Brooks Professor, John F. Kennedy School of Government,
Harvard University

Jared Cohon, President, Carnegie Mellon University

Fred Krupp, Executive Director, Environmental Defense

Thomas E. Lovejoy, President, The Heinz Center

William McDonough, Principal, William McDonough + Partners

Shirley M. Malcom, Head, Directorate for Education and Human Resources
Programs, Aaas

Edward L. Miles, Virginia and Prentice Bloedel Professor, University of Washington

Phyllis Wyeth, Environmentalist

SUSTAINABLE OCEANS, COASTS, AND WATERWAYS
STEERING COMMITTEE

Charles A. Black, Chairman and Chief Executive Officer, Mardela Corporation

Cabell Brand, Chairman, Cabell Brand Center for International Poverty and
Resource Studies

John Burris, President, Beloit College

Rita R. Colwell, Director, National Science Foundation

Paul Kelly, Senior Vice President, Rowan Companies, Inc.

Orville T. Magoon, President, Coastal Zone Foundation

Joseph P. Riley, Mayor, City of Charleston, South Carolina

David Rockefeller Jr., Businessman and Philanthropist

Henry J. Vaux, Jr., Professor and Vice President of Programs, University of California

Admiral James D. Watkins, USN (Ret.), President Emeritus, Consortium for
Oceanographic Research and Education

Phyllis Wyeth, Environmentalist




Heinz CENTER STAFF

Thomas E. Lovejoy, President

Robert M. Friedman, Vice President for Research
Jeannette Aspden, Corporate Secretary and Director of Communications
Melissa Brown, Staff Assistant

Kent Cavender-Bares, Fellow and Research Associate
Sheila David, Senior Fellow and Project Manager

Judy Goss, Research Assistant

Cheryl A. Graham, Senior Fellow and Project Manager
Anthony Janetos, Senior Fellow

Robin O’Malley, Senior Fellow and Project Manager
Elissette Rivera, Research Assistant

P.J. Simmons, Fellow

Carmen R. Thorndike, Executive Assistant




PANEL ON THE COASTAL ZONE MANAGEMENT ACT

Developing a Framework for Identifying Performance Indicators

Arthur R. M. Nowell (Chair), University of Washington, Seattle
Kathleen Blaha (Co-chair), Trust for Public Land, Washington, D.C.
Robert Tudor (Co-chair), Delaware River Basin Commission, West Trenton, New Jersey
Merryl Alber, University of Georgia, Athens
Michael Beck, The Nature Conservancy, Santa Cruz, California
Charles A. Bedell, Murphy Exploration and Production Company,
New Orleans, Louisiana
David Brower, University of North Carolina, Chapel Hill
Ralph Cantral, National Oceanic and Atmospheric Administration,
Silver Spring, Maryland
Douglas Hopkins, Environmental Defense, Woodstock, Connecticut
Douglas Lipton, University of Maryland, College Park
James McGrath, Port of Oakland, California
Nancy McKay, The Russell Family Foundation, Gig Harbor, Washington
Elizabeth Nisbet, Texas Coastal Coordination Council, Corpus Christi
Donald Ross, EarthBalance, Inc., North Port, Florida
Hugh “Trip” Tollison, Savannah Area Chamber of Commerce, Savannah, Georgia

Heinz CENTER PROJECT MANAGEMENT STAFF

Cheryl Graham, Project Manager and Senior Fellow

Mary Hope Katsouros, Senior Vice President and Senior Fellow (through May 2002)
Pierre-Marc Daggett, Research Associate (through December 2002)

Daman Irby, Research Assistant (through July 2002)

Jennifer Murphy, Research Associate (through June 2002)

Jeffery Rank, Research Assistant (through June 2002)




ParT I

ParT 11

CONTENTS

PREFACE . . . . o o o e e e e e 1X

ACKNOWLEDGMENTS & « v v v e e e e e e e e e e e e i X1

DEVELOPING A FRAMEWORK

Tae HEinz CENTER STUDY . . . . . . . o oo i i i 3

DEVELOPING A FRAMEWORK . . . ... ...............
The Value of Performance Measures, 6
Design of the Study, 7
The Vocabulary of the Report, 8
State Constituency Meetings, 9
Findings and Recommendations, 11

THE FRAMEWORK

Tue FRAMEwWORK: Focus AREAS AND DIMENSIONS. . . . . 17

CoasTAL ECOSYSTEMS AND POPULATIONS . . ... ... ... 21
Dimensions of Coastal Ecosystems and Populations, 22
Strategies, 23

CoAasTAL WATER QUALITY . ... . ... iin ... 25
Dimensions of Coastal Water Quality, 26
Strategies, 27

PUBLIC ACCESS . . . . . i it e e e e s 29
Dimensions of Public Access, 30
Strategies, 31

vii



viii

CONTENTS

CoASsTAL HAZARDS . . . . . . . o

Dimensions of Coastal Hazards, 34

Strategies, 35

CoastaL COMMUNITY DEVELOPMENT . . ... ... ....

Dimensions of Coastal Community Development, 40
Strategies, 41

CoASTAL-DEPENDENT USES . . . . . v v vt v i i e et

Dimensions of Coastal-Dependent Uses, 44
Strategies, 45

AFTERWORD . v v v v v vt e e e e e e e e e e e e e

REFERENCES . . . v i it e e e e e e e e e e e e

APPENDIXES

AprpPENDIX A: THE COASTAL ZONE MANAGEMENT AcCT
The Coastal Zone Management Act (czma), 53
Section-by-Section Summary, 69
Focus Areas, 71
Tools and Strategies, 72

APPENDIX B: STATE CONSTITUENCY MEETINGS . . . . ..

Texas State Constituency Meeting, 74
Maryland State Constituency Meeting, 76
State Constituency Meeting Results, 79

ArrPEnDIX C: STUuDY PANEL BIOGRAPHIES ... ... ...

33

39

43

47
49

53

74

83



PREFACE

IN 1972, Congress passed the Coastal Zone Management Act (czMA) to “preserve, protect,
develop, and, where possible, restore or enhance the resources of the Nation’s coastal zone for
this and succeeding generations.” It has been 30 years since the Act was passed. How are we
doing? How well are we managing our nation’s coastal resources? Have we achieved a harmo-
nious balance between use and conservation? If so, what has worked, and if not, are we mak-
ing progress? Is the current set of policies and tools at all levels of government—federal, state,
and local—sufficient to enable coastal managers to meet the needs of the public? Are the
nation’s state coastal programs working? Are we receiving appropriate benefits for our time
and effort?

To answer these questions, Noaa’s National Ocean Service (Nos) commissioned The
Heinz Center to embark on an 18-month study to identify shared national and state coastal
resource goals, based on the objectives of the czma, and to design a framework for effective
measurement of outcomes using performance indicators. The goal of this study was to
develop a framework, rather than a detailed set of specific indicators. This report is the result
of the study, and we believe that the framework outlined will help federal, state, and local
coastal managers improve their stewardship of the nation’s coastal resources.

We recognize and acknowledge the support received for this project. The National
Oceanic and Atmospheric Administration’s National Ocean Service provided both financial
support and in-kind services. Cheryl Graham, an Nos coastal management program analyst,
was detailed to the Center to serve as project manager. We also appreciate all the efforts of
The Heinz Center in providing mentoring, advice, and hospitality throughout the life of the
project. To mention all the individuals who assisted us by reviewing the draft documents, by
making constructive comments, and by participating in various meetings and telephone
calls would be a monumental task. These efforts were greatly appreciated and improved the
report and our understanding of local needs, and many are listed in the Acknowledgments
on page XI.

However, we must single out some contributors here for their assistance in organizing
the two state constituency meetings, a vital aspect of this project. Much appreciation goes to
Gwynne Schultz, Director of the Coastal Zone Management Division of Maryland’s Department

ix
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of Natural Resources, and her staff and to Jeb Boyt, Director of the Coastal Management
Division of the Texas General Land Office and his staff: their efforts were key to the success of
the Maryland and Texas meetings. State constituency meeting participants from industry, aca-
demia, all levels of government, and nongovernmental organizations gave guidance, insightful
commentary, and the benefit of their expertise. The feedback received from these meetings
was most valuable. The Noaa/Epa Chesapeake Bay Office in Annapolis and Texas a&m Uni-
versity in Corpus Christi provided the sites for these meetings.

NoaAs National Ocean Service also enabled us to present our study in progress and
obtain feedback at its 2002 Annual Ocean and Coastal Program Managers' Meeting. This
resulted in constructive comments and suggestions by highly knowledgeable experts from the
U.S. coastal zone management community.

Finally, we extend our gratitude to the study panelists from the four sectors who con-
tributed their time and knowledge in developing and reviewing the various drafts of this
framework. This report could not have come to fruition without them.

We are indebted to all these contributors and thank them for their efforts on behalf
of this project. We share with them a dedication to finding a better future for the management of
our nation’s coastal resources.

ArRTHUR R. M. NOWELL KATHLEEN Brana RoserT TUDOR
Chair Co-chair Co-chair
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THE HEinz CENTER STUDY

THE OBJECTIVE OF THIS HEINZ CENTER STUDY was to develop a framework for identi-
fying indicators to assist Noaa’s National Ocean Service in its task of establishing a national
performance measurement system for the nation’s coasts. Designing such a measurement sys-
tem is complex. The success of the Coastal Zone Management Act (czma) lies in the broad
goals and objectives of the Act and the opportunity it affords coastal states to develop individ-
ualized programs that address their own specific needs. Thus, measuring the effectiveness of
the czma at the national level is challenging.

The Heinz Center assembled a panel of experts with a wide range of background and
experience in the management of our coasts. As in all Center studies, panel members were
drawn from industry, environmental organizations, government, and academia. The panel,
working with Heinz Center staff, developed a framework for identifying performance indica-
tors, rather than choosing a set of specific indicators. The framework consists of six focus areas
based on the objectives of the czma: coastal ecosystems and populations, coastal water quality,
public access, coastal hazards, coastal community development, and coastal-dependent uses.
Each focus area is further divided into three or four dimensions describing the types of indica-
tors that need to be measured. This framework can be used to organize information at the
national level, but it also provides the flexibility for state decision makers to shape a perfor-
mance measurement system to assess their own programs’ effectiveness.

In the next chapter, we briefly describe the need for and value of performance indica-
tors for the czma and its programs and explain how the study was conducted. Terminology is
defined to assist the reader in understanding how the panel used terms. We also describe the
importance of the state constituency meetings as means of providing input for the future
implementation of a framework on a national basis. Six shared national and state coastal
resource goals or focus areas, based on the objectives of the czma, are identified. The chapter
concludes with the panel’s findings and recommendations for implementing the framework.

Part IT contains the substance of the panel’s deliberations. In this chapter, the six focus
areas of the framework are described in detail.

Three appendixes provide the reader with further information about the czma, the
state constituency meetings, and the members of the panel.






DEVELOPING A FRAMEWORK

IN 1972, Congress passed the Coastal Zone Management Act (czma) to “preserve, protect,
develop, and, where possible, restore or enhance the resources of the Nation’s coastal zone for
this and succeeding generations.”! The guiding principle of the Act is to manage and use
coastal resources wisely while maintaining economic prosperity.

Thirty years have passed since the Act was signed into law. During this time, the fed-
eral government has supported the development and implementation of coastal zone manage-
ment programs in 34 of 35 eligible coastal states and territories covering 99 percent of the
nation’s coastal areas, as well as the establishment of 25 National Estuarine Research Reserves.
Included in each coastal program are mechanisms to improve cooperation and coordination
among state agencies and with other levels of government and the public. The Act did not,
however, require or establish the means to systematically measure the progress of the state
coastal programs in achieving the Acts objectives to preserve, protect, and develop the
resources of the coastal zone. Rather, the Act outlined national objectives, which promoted
both resource conservation and economic development, and granted states broad discretion in
developing plans to meet those objectives.?

After 30 years, Congress, the Administration, coastal resource decision makers, and
the general public still have questions: How well are we managing our nation’s coastal
resources? Have we achieved a harmonious balance between use and conservation? If so, what
has worked, and if not, are we at least making progress? Is the present set of policies and tools
at all levels of government—federal, state, and local—sufficient to enable coastal managers to
meet the needs of the public? Are the nation’s state coastal programs working? Are we receiv-
ing appropriate benefits for our time and effort?

Coastal development, habitat protection, port vitality, erosion, sea level rise, and pub-
lic access to beaches are but a few of the issues facing our nation’s coastal resources, communi-
ties, and industries. Coastal managers must be able to assess the status and trends of coastal
resources and communities effectively and efficiently, set goals for the protection, mainte-
nance, and improvement of resources, and monitor the success of management strategies.
Measuring the performance of management decisions to deal with increased pressures is vital
to the well-being of coastal areas.
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Quantitative evaluation of the impacts of the czma is difficult at best. The goals of the
czMA reach well beyond its immediate jurisdiction, in terms of both geographic area and pro-
gram responsibility. State coastal management programs often work best in partnership with
other agencies, including federal, state, and local governments, as well as private and nonprofit
organizations, to achieve common goals and objectives. These partnerships often lead to a
leveraging of funding and resources that cannot be readily measured or tracked, adding to
the inherent difficulty of using performance indicators for coastal management. However,
much information can be gathered on the status and trends of coastal concerns such as
coastal population, wetland loss and restoration, and beach visitation on a local, regional
and national basis. This information can demonstrate how the individual state programs are
performing.

THE VALUE OF PERFORMANCE MEASURES

A common practice in the private sector, performance-based management is becoming a more
acceptable means of maximizing benefits to the public and increasing government efficiency.
Nationally and internationally, assessment of program performance provides accountability
and measures the progress of government-funded programs. In 1993, the Government Perfor-
mance and Results Act (GPRA) was enacted; it requires federal agencies to undertake efforts to
measure their performance and the effectiveness of their programs. GPra requires federal agen-
cies to develop strategic plans describing their overall goals and objectives, annual perfor-
mance plans containing quantifiable measures of their progress, and performance reports
describing whether the goals, standards, and measures are being met.

In accordance with GPRA requirements, NOAA participates in annual strategic planning
and budgeting process for developing performance measures. On the other hand, GPra-
required strategic planning and goal setting is at a very high level. For example, in Fy1999 the
objective of protecting ocean and coastal resources included four performance measures. One
was the “protection or restoration of 43,000 acres of coastal habitats.” The other three mea-
sures focused on fisheries. As a tool for the Agency as a whole, performance measures have
been useful and successful.

In 1997 the Department of Commerce (poc) Inspector General reviewed the Coastal
Zone Management program and concluded that “only anecdotal evidence” could be cited “to
demonstrate the accomplishments of the czm program.” Furthermore, “states have been
unable to measure or evaluate ‘on the ground’ outcomes of the czm program because the data
necessary to make these decisions has not been collected.” To remedy this, the Inspector Gen-
eral recommended that Noaa “develop a strategy to measure the effectiveness of the czm
program.”

To meet the poc’s Inspector General’s recommendation, NoAA commissioned a com-
prehensive study of the effectiveness of state coastal programs; the results of that study were
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published in the spring of 1999. Researchers concluded that state czm programs were effective
in implementing only a limited number of the czma objectives. However, they did not reach
this conclusion by examining outcomes. Instead, they relied primarily on assessments of poli-
cies, processes, and tools. The researchers stated that “there are insufficient data for systematic,
outcome-based performance evaluation of state czm programs, largely because of the lack of a
common set of outcome indicators that would link state management activities and decisions
to national czma objectives.” They recommended that such indicators be developed and
that Congress amend the czMA to require a national outcome monitoring and performance
system.

In December 2001, during the 107th Congress, Congressman Gilchrest introduced
the Coastal Resources Conservation Act of 2001 (HR 3775), to amend and reauthorize the
czMA of 1972. A new provision was included in this draft legislation that directs “the Secre-
tary of Commerce . . . [to] submit a common set of measurable outcome indicators to evalu-
ate the effectiveness of State coastal zone management programs in the achievement of the
national policy declared in section 303 of the Coastal Zone Management Act of 1972 .. .7

4

and “. . . establish a national coastal zone management outcome monitoring and performance
evaluation system using the common set of indicators prepared. . . .”> The bill was referred to
the House Committee on Resources, where the Subcommittee on Fisheries Conservation,
Wildlife and Oceans held a hearing. In February 2002, the subcommittee forwarded the bill
to the full committee. No committee action was taken.

Noting the interest of Congress, the trend toward using performance measures for
government-funded programs, and the value of such a system, Noaa decided to actively pursue a
study to establish a national performance measurement system. To this end, Noaa enlisted the

help of The H. John Heinz III Center for Science, Economics and the Environment.

DESIGN OF THE STUDY

In July 2001, The Heinz Center, working closely and in cooperation with Noaa’s National
Ocean Service, embarked on an 18-month study to identify shared national and state coastal
resource goals, based on the objectives of the czma, and to design a framework for effective
measurement of outcomes using performance indicators. The goal of this study was to
develop a framework, rather than a detailed set of specific indicators. Within the framework,
coastal managers can choose indicators that provide information on local, regional, and national
trends and on issues affecting their interests on the coast. Using such information, coastal man-
agers can improve internal program management, showcase their accomplishments, and iden-
tify potential needs specific to their programs.

To undertake this study, The Heinz Center created a panel of 15 knowledgeable indi-
viduals from industry, academia, all levels of government, and the environmental community.
The full panel met four times, identified the issues to be examined, prepared focus area
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papers, and participated in two state constituency meetings. In addition, several small-group
panel meetings were held on particular subjects, and a discussion Web-board was used to
develop concepts, share views, and solicit comments.

Because the goals of the czma are many—and state-to-state variations in natural, eco-
nomic, and social environment are considerable—n~oaa and the states face a difficult chal-
lenge developing a manageable number of indicators useful for national synthesis and
evaluation. As a first step, the panel reviewed the current performance measurement literature
and was briefed on performance measure activities taking place in the U.S. Environmental
Protection Agency, New Jersey, Florida, and The Nature Conservancy. Noaa, the lead agency
charged with administering the czma, provided an overview of the national coastal program.
Finally, Professor Marc Hershman, lead author of the 1999 Coastal Zone Management Effec-
tiveness Study,* provided the panel with insight on that earlier study.

Using the czma, specifically Section 303, as a guide, the panel identified six focus
areas or major goals: coastal ecosystems, coastal water quality, coastal hazards, public access,
waterfront development, and water dependency. Although additional goals are mentioned in
Section 303, the panel felt that these six broad-based focus areas captured the major objectives
of the Act and, more important, that the success or failure of these objectives could and
should be measured. The panel also recognized that there were a number of objectives that
were not identified as focus areas, such as public participation and government coordination.
These objectives, and others of this nature in Section 303, were considered tools or strategies
used by coastal programs to achieve the czma goals or focus areas, rather than independent
objectives.

Finally, the panel was acutely aware that not all activities that affect the coast are under
czMA jurisdiction or even that of Noaa or the state agencies that administer the state coastal
management programs. Thus, failure to meet the goals of the czma is not necessarily an indi-
cation of a poorly functioning czm program. Nevertheless, the panel stressed the need to
develop indicators that, as much as feasible, focus directly on the goals and objectives of the
CZMA, rather than on the tools and strategies to achieve them. The resulting framework is con-
sidered by the panel as a starting point for NoAA and the states to collaborate in the identifica-
tion of specific performance indicators.

THE VOCABULARY OF THE REPORT

Although the concepts of performance measures and performance-based management are
widespread, there is no standard vocabulary. This section defines the terms used throughout
the remainder of the report.

The panel’s task was to design a framework to help Noaa and the states identify a com-
mon set of indicators. The report presents a framework to assist NoAA and the states in identi-
fying a set of performance indicators to help them with the task of more effective coastal zone
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management. Performance indicators are sometimes called performance measures, or merely
indicators. Indicators are objective descriptions of a particular aspect of our natural, economic,
or social environment. A set of performance indicators will typically describe those aspects of
the natural, economic, and social environment that we not only care about, but that we also
manage in some way. Thus, a set of performance indicators is typically chosen to provide infor-
mation about the state of something we care about (for example, how clean the water is) as
well as information to help evaluate whether management actions (in this example, water
pollution regulations) are achieving the intended water quality goals.

As described above, the panel agreed that any set of indicators must fully address six
major goals, or focus areas, of the czma: coastal ecosystems, such as wetlands; coastal water
quality; public access to the coast; the effects of coastal hazards; coastal community develop-
ment; and coastal-dependent uses, such as fishing and shipping. Within each of these six focus
areas, the panel identified three or four dimensions, specific categories of concerns that must be
characterized for a complete description of the focus area. Just as length, width, and height
can describe the size of a box, each of the focus areas needs to be characterized by its several
dimensions. Thus, for example, the coastal water quality focus area has three dimensions: pol-
lutant inputs, water and sediment conditions, and ecosystem effects. The result was the frame-
work on page 19, which consists of six focus areas and 20 dimensions. Using the framework
as a guide, NoAA and the states can select specific indicators for each of the focus area’s
dimensions.

STATE CONSTITUENCY MEETINGS

Once a working framework was in place, the panel held constituency meetings in two coastal
states, Texas and Maryland, to “ground truth” the recommended framework and focus areas.
These two states were selected because of their distinctive coastal regions, different lengths of
time of participation in the federal program, and differences in coastal issues and priorities.
The Maryland Coastal Program received federal approval in 1978, whereas the Texas Coastal
Management Program is relatively new to the system, having received federal approval in
1997. Both programs are networked, with the lead state agency for the coastal program pro-
viding coordination among other state agencies and local governments with responsibilities
for coastal management. Both programs provide technical and financial assistance to state
agencies, local governments, universities, and nonprofits to help meet the goals and objectives
of the czmA. Both receive similar amounts of czma federal funds (based on a formula that
includes population and length of coastline). Many of the state programs, including Mary-
land’s, expend most of their federal funds on staff salaries and administration of the program.
Texas is unique in that approximately 90 percent of the federal czma funds received by the
Texas Coastal Management Program are provided directly to coastal communities for projects,
with the remaining 10 percent retained for administrative purposes.
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At the two constituency meetings, individuals from the four sectors—academia, gov-
ernment at all levels, environmental organizations, and industry—participated and provided
feedback on the proposed framework. Several panel members and project staff also attended.
Featuring small groups of participants with diverse views, the meetings provided an opportu-
nity for frank dialogue and exchange of ideas. Discussions concentrated on the focus areas,
and participants were asked questions such as: “Are we measuring the right things?” and “Is it
reasonable to develop and provide indicators for these dimensions?” and “Is there anything
that has been omitted?”

The meeting participants identified a number of benefits that could be achieved
through a national performance measurement system, including better planning and alloca-
tion of resources and the ability to document the programs’” successes and challenges to gov-
ernment officials, Congress, state legislatures, and the public. Participants at both meetings
agreed that the availability of environmental, economic, and programmatic data collected
expressly to measure an indicator would result in improved management and accountability.
The participants also noted that implementation of a national reporting system would require
a commitment of fiscal and human resources.

Many participants focused on whether and how the data collected would be used. They
were emphatic that data collected must both be accurate and correlate to specific management
goals. In some cases, data now being collected are not useful in furthering program goals.

Participants noted that numerous organizations, both public and private, are now col-
lecting coastal resource data. Water quality parameters, including water depth, temperature,
salinity, dissolved oxygen, turbidity (cloudiness or clarity), and pH, are examples of data being
collected at sites in NoaA’s National Estuarine Research Reserve System and by numerous citi-
zen groups through programs such as the Environmental Protection Agency’s National Estu-
ary Program. The participants identified a need for a coordinated effort to compile the coastal
resource data now being collected by multiple resource agencies and organizations. Optimiz-
ing the use of these resources can assist in the establishment and implementation of a national
performance measurement system and further promote collaborative efforts.

Participants at both meetings noted the need for Noaa to recognize that the 34 coastal
programs are highly variable; they emphasized that any reporting system established must be
flexible enough to accommodate different state priorities, data availability, and training needs.
Some participants shared their concern about the possibility of being penalized, especially
fiscally, for what may be perceived as nonperformance in those areas that lie beyond the con-
trol or jurisdiction of state coastal management programs. Given the complexity of coastal
management and the often-conflicting objectives of conservation and use of resources, success
in one measure may lead to failure to achieve the objective of another measure.

Participants felt that state and local governments, communities, and other stake-
holders must be involved in the development and implementation of a national performance
measurement system. This collaboration will result in a viable and useful mechanism for
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reporting on the state of the coast that can be used locally as well as nationally. Furthermore,
having the capability to measure state program performance individually, as well as to evaluate
overall national system performance, will provide accountability and will be most helpful in
identifying trends in coastal resource management. Many participants agreed that such a sys-
tem would provide a snapshot of the status of the nation’s coastal resources and would assist in
appropriately directing fiscal and human resources.

Finally, participants at both meetings made a number of suggestions on how to refine
the proposed framework and as a result, some modifications were made. Appendix B includes
a list of participants, agendas, and comments received for each meeting.

FINDINGS AND RECOMMENDATIONS

The panel’s findings and recommendations follow:

Finding I The czMma created a network of federal—state partnerships and voluntary programs
that seek to balance economic prosperity and environmental quality along the coast. However,
even 30 years after passage, we still lack quantitative knowledge of the overall state of the
coast. We cannot evaluate the effectiveness of the czma and the federal-state network it has
fostered. Instead, our information about the value and contribution of the czma program is
largely anecdotal. Embracing a system of performance measures will provide both account-
ability for the program and a much-needed portrait of the condition of our coasts.

m RecomMENDATION 1  Congress, during the reauthorization of the Coastal Zone
Management Act, should require NoaA to develop a common set of measurable outcome
indicators that will help coastal managers evaluate the effectiveness of state coastal manage-
ment programs in achieving the national policy goals established by the Act.

Finding 2 In this report, the Heinz Center panel, in cooperation with Noaa, has developed a
methodology to better equip Noaa and state coastal managers with the tools to monitor
progress in coastal resource management. Using the shared national and state coastal resource
goals articulated in the objectives of the czma, a framework was developed to measure out-
comes effectively using performance indicators. This framework can be used to organize infor-
mation on local, regional, and national trends affecting the coasts. It is designed to help
coastal managers improve the operations and effectiveness of state programs and identify the
accomplishments and needs of individual state programs.

The framework offers a flexible basis for establishing a national performance measure-
ment system for our coasts. The framework includes six focus areas that are based on the
major objectives of the Act. Each focus area is further subdivided into three or four key
dimensions. These provide an organized method to identify the types of indicators that
should be measured. The format of the framework specifies the breadth of the important



12 THE COASTAL ZONE MANAGEMENT ACT

characteristics that need to be measured, yet provides Noaa and state coastal management pro-
grams with the needed flexibility to develop specific indicators useful to their management
needs. Finally, many of the broad focus areas in the framework are affected not only by the
czMA but by many other federal and state programs that manage the coast as well. Thus, while
such a system can identify if the goals of the czma are not being met, it cannot always identify
whether that failure is due to the coastal management programs.

® RECOMMENDATION 2 NoAA, working with the coastal states, should use the
framework and dimensions developed within this report to identify performance indicators.

Finding 3 For the past 30 years, evaluation of the czma has been process-oriented and has
not provided basic information about the state of the United States’ coasts. Because czma
established a coordinated federal-state program that took into account the unique contribu-
tions that federal, state, and local entities make to achieving the objectives of the czma, the
evaluation of administrative processes was an important first step in measuring success of
the Act. Permitting systems, public participation, and planning are valuable process-type mea-
sures for effective coastal management. However, now that partnerships among federal, state,
and local governments have been solidified, it is time to implement a performance-based
measurement system that can effectively measure outcomes.

® RECOMMEDATION 3 NOAA, working in cooperation with state coastal managers,
should identify indicators that emphasize outcomes as well as effective processes.

Finding 4 Federal policymakers need to know how well the major goals of the czma are
being achieved at the national level. While state coastal management programs differ, NoaA
can identify the common goals found in most state coastal management programs and the
czMA and identify a number of indicators that should be measured nationally. The panel rec-
ognizes that some indicators may be regionally specific; however, most of the selected indica-
tors should be able to be measured and reported nationally.

® RECOMMENDATION 4 So that national progress towards meeting the goals of
the czMma can be evaluated, Noaa and state coastal management programs must develop a
subset of indicators that can be measured by all, or at least most, state coastal programs and
thus can be aggregated nationally.

Finding 5 Federal and state collaboration is at the heart of the czma and must be used to
develop the common slate of indicators.

® RECOMMENDATION 5 NoAA should strive to involve local governments, commu-
nities, and other stakeholders in the development and implementation of a national perfor-
mance measurement system. This collaboration will result in a viable and useful report on
the state of the coast that can be used locally as well as nationally.
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Finding 6 Many organizations, including federal, state, and local government agencies,
industry and nonprofit organizations' programs, are now devoted to collecting coastal
resource data. Optimizing the use of these resources can assist in the implementation of a
national performance measurement system and can further promote collaborative efforts.
However, to measure change effectively, a data collection system will need to be continuous
and long-term—that is, it must provide consistent and repetitive monitoring. Collection of
performance information over time will help Noaa, state, and local coastal decision makers
understand how to respond to changes and how to manage coastal resources effectively and
efficiently.

® RECOMMENDATION 6 To help managers understand change and the underlying
causes of change, information critical to evaluating coastal performance measures should be
collected periodically over the long term in order to identify trends. To make the best use
of limited resources, Noaa and the states should explore nongovernmental sources of data
as well.

Finding 7 Funding will be necessary to support federal and state efforts to implement the
framework, collect and evaluate data, identify gaps, and establish reporting requirements that
can be used to develop a synthesized picture of national progress on a routine basis. Informa-
tion from federal, state, and local agencies, industry, and nonprofit organizations that are now
collecting coastal resource data will form the core of a national performance measurement sys-
tem and will need to be coordinated. Moreover, additional monitoring will be needed to effec-
tively measure changes in the state of our coasts.

® Recommendation 7 Congress will need to identify funds to support implemen-
tation of the framework for identifying specific performance indicators and to support the
additional monitoring that will be required to ensure a rigorous and robust system.
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THE FRAMEWORK:
Focus AREAS AND DIMENSIONS

AFTER CONSIDERING THE CZMA’s suite of objectives and reviewing state program activi-
ties, the panel selected six major national and state coastal resource goals, or focus areas:

Coastal ecosystems and populations
Coastal water quality

Public access

Coastal hazards

Coastal community development

Coastal-dependent uses

These six focus areas are intended to encompass the breadth of coastal management activities
and to provide a means of determining the results of management efforts. The six focus areas,
together with the dimensions associated with each one, make up the framework (see page 19)
for identifying performance indicators that was the goal of this study.

However, the interrelatedness among the focus areas is as important as the individual
activities that fall under a single focus area. Sometimes goals conflict—for example, encourag-
ing access to areas that have sensitive resources that need protection. In other words, some-
times a goal can be achieved only at the expense of another goal.

Other goals may be complementary. For example, water quality is closely linked to
many of the other objectives laid out in the Act. Coastal community development, public
access, and coastal-dependent uses all benefit, either directly or indirectly, from the protection
of water quality. Similarly, the ways in which these activities are carried out or managed have
consequences on the quality of coastal water. Coastal hazards are managed in part so as not to
harm water quality, and the objective of protecting coastal ecosystems and populations cannot
be met without high-quality water. Achieving coastal water quality objectives is dependent
upon a broad, integrated coastal management effort that takes into account that the objectives
of the czma are, in fact, interdependent.
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While one critical goal of performance measurement is to identify the national impact
of coastal management, we must also recognize that each state has its own coastal manage-
ment goals and priorities. It may therefore be difficult to identify a single set of measures for
each focus area that would be appropriate for all states. However, common goals can be found
in most state coastal management programs and the czma, thus allowing for the identification
of a number of indicators that could be identified and measured nationally. A successful per-
formance measurement system will need to assess the national or collective impact of program
efforts while allowing for regional, state, and local variations in conditions and priorities. The
six focus areas, or major coastal resource goals, identified by the panel, will provide an assess-
ment of the nation’s coasts. However, attributing success or failure to the czma may be
difficult.

Successful coastal zone management requires comprehensive and active participation
by public and private interests. State coastal management programs strive to coordinate and
simplify procedures and give timely notification of and opportunities for public and local
government participation in decision management. Through the czma, specifically Section
303(2)(G-K) and Section 303(3-6), states are provided with these types of tools and strate-
gies, both regulatory and nonregulatory, to address coastal issues. Within the framework
specified for each focus area, the panel recognized that public participation (meetings, educa-
tion, and outreach) and regulatory (permit streamlining) and nonregulatory (establishing special
area management plans or areas of particular concern) processes are appropriate strategies
used by coastal decision makers to achieve the desired outcomes.

The panel recognizes the diversity of the 34 approved state coastal programs. How-
ever, we also recognize that the basic premise of the czma, its goals and objectives, is the basis
of each of the 34 state coastal management programs. Therefore, Noaa, working with the
state coastal programs, should be able to identify a number of indicators that can be measured
nationally. The panel recognizes that while some states may need indicators that are region-
specific, indicators deriving from the six focus areas should be able to be measured in each
state. Experience in Texas and Maryland tells us that data for some focus area indicators are
already being collected. A means of synthesizing this information, on a national level, is the
missing element.

In the following chapters, each focus area is defined by

m Background information that highlights the importance of the focus area and its
linkage to czma objectives.

m Strategies or process-type actions used by state coastal decision makers to affect the
coast in such a way as to attain the goals and objectives of the Act.

m A set of dimensions (an organized method to identify the types of indicators that
should be measured) and example indicators. The example indicators provide a better
understanding of what is envisioned for each dimension.



THE FRAMEWORK

19

FRAMEWORK FOR IDENTIFYING PERFORMANCE INDICATORS

Focus Area Dimensions
Coastal Ecosystems and Size
Populations Condition

Landscape context

Coastal Water Quality

Pollutant inputs
Water and sediment conditions
Ecosystem effects

Public Access

Types of resources for access
Right to use
Access points

Quality of experience

Coastal Hazards

Hazard identification

Vulnerability

Mitigation

Land use, infrastructure and transportation
planning

Coastal Community
Development

Environment and land use
Economic

Public investment and infrastructure

Coastal-Dependent Uses

Planning and management mechanisms
Economic health
Efficiency and redevelopment






CoasTtaL ECOSYSTEMS
AND POPULATIONS

Tue czma [§303(2)(A)] calls for

the protection of natural resources, including wetlands, floodplains, estuaries,
beaches, dunes, barrier islands, coral reefs, and fish and wildlife and their hab-
itat, within the coastal zone.

The Act recognizes that the coastal ecological systems of the United States—from the kelp
beds of the Bering Sea to the marshes of Louisiana to the reefs of Florida and Hawaii—contain
a significant and under-recognized element of this nation’s biological diversity, i.e., biodiver-
sity. The diversity contained and sustained within these ecosystems includes manatees, sea
turtles, seahorses, otters, hermit crabs, and numerous unnamed species. These nearshore eco-
systems also provide the vital nutrients that support many terrestrial species, from shorebirds
to bears. Salmon drive marine nutrients up into the mountains of the Continental Divide.
Along with their ecological value, the economic value of these habitats and ecosystems is
becoming better recognized. Commercial fisheries alone are a $3.6 billion-a-year industry in
the United States.® These habitats also provide other undervalued ecosystem services. For
example, estuaries, seagrasses, and marshes are known to provide ecosystem services such as
food production, recreation, and nutrient cycling.”
The czma also recognizes [$302(c)] that

the increasing and competing demands upon the lands and waters of our
coastal zone occasioned by population growth and economic development . . .
have resulted in the loss of living marine resources, wildlife, nutrient rich
areas, permanent and adverse changes to ecological systems.

Coastal ecosystems and populations are being degraded and lost at alarming rates. Indeed, it
has been noted that estuaries may represent the most anthropogenically degraded habitats on
earth.® In the U.S., coastal counties make up only 11% of the land area in the lower 48 states,
but population density in coastal counties is nearly five times that of the rest of the country.
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The effects on biodiversity and productivity are substantial. Already more than 90% of
marshes have been destroyed along some of our coastlines. Extensive loss of seagrass beds in
critical locations such as Florida Bay in south Florida and Galveston Bay along the Texas coast
threatens not only essential feeding, nursing, and spawning grounds for many fish species, but
also important habitat for turtles, manatees, migratory waterfowl, and shorebirds. Louisiana
has seen some of the greatest loss of coastal ecosystems: in the last century there was a net con-
version of 4000 square kilometers of wetland to open water.” The loss rate peaked at about 108
square kilometers of wetland habitat per year during 1958—-1974, but loss continues at about
66 square kilometers per year.'" By 2025, 75% of the United States population is expected to
live within 50 miles of the coast.!’ With this growth, coastal ecosystems will be increasingly
threatened by development, shoreline modification, and increased harvesting pressure.

The two excerpts from czma above show that the Act clearly calls for the protection of
“ecological systems” (i.e., ecosystems) plus “fish and wildlife” (i.e., species) “and their habi-
tats.” The concepts of ecosystems and populations broadly cover these areas of concern. The
Act requires that we conserve, manage, and restore coastal ecosystems and populations. In
order to do this effectively, we must measure the success of our actions towards conservation,
management, and restoration. The continued losses and threats to coastal ecosystems and
populations demand that we reexamine our strategies and examine czma effectiveness by
directly measuring outcomes on coastal ecosystems and populations. Those strategies that are
working should be recognized and promoted. Where strategies are not working, they should
be eliminated, modified, or replaced by new ones that will be more effective. Only by consis-
tent, continuous measurement of outcome indicators of performance can we differentiate
between effective and ineffective strategies.

DIMENSIONS OF COASTAL ECOSYSTEMS
AND POPULATIONS

This section presents the panel’s guidance on how to measure success in meeting the czma’s goals
for protecting natural resources within the coastal zone. The chosen indicators should help
gauge the effectiveness of the two categories of management decisions and activities commonly
used: those that strive to protect and maintain healthy coastal ecosystems and populations and
those that attempt to restore degraded ecosystems and heavily impacted populations while rec-
ognizing the increasing and competing demands upon these land and water resources. These
goals are not always easy to meet, but failure will not secure a legacy for future generations.

The set of indicators will need to cover three different dimensions of coastal ecosys-
tems and populations: size, condition, and landscape context. The dimensions represent very
different aspects of the ecology of the ecosystems and populations.
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S1zE

Size indicators measure the acreage of various

ecosystem types or the abundance of the popu- Dimensions of

lations. They may simply be measures of patch Coastal Ecosystems and Populations
size or geographic coverage. For animal and Size

plant species, they may take into account the Condition

area of occupancy and number of individuals. Landscape context

Other common names for this dimension in-
clude quantity, extent, or inventory.

CONDITION

Indicators of condition measure the composition, structure, and biotic interactions that char-
acterize populations and ecosystems. These include factors such as reproduction, age struc-
ture, biological composition (e.g., presence of native versus exotic species or percentage live
coral cover), physical and spatial structure (e.g., canopy and understory in a kelp ecosystem),
and biotic interactions that directly involve the target (e.g., competition, predation, and dis-
ease). Other common names for this dimension include quality and health.

LANDscAPE CONTEXT

Indicators of landscape context measure, first, the dominant environmental regimes and pro-
cesses that establish and maintain the populations and ecosystems and, second, connectivity
between populations and ecosystems. Dominant environmental regimes and processes include
hydrologic and water chemistry regimes (e.g., salinity), geomorphic processes, climatic
regimes (e.g., temperature and precipitation), and many natural disturbances. Considerations
for connectivity include connections between nearshore and offshore waters (e.g., for larval
influx to nearshore habitats and for offshore migrations of species from nearshore nurseries),
fragmentation of ecosystems, and the connections between estuaries and their watersheds.
Another common, but not inclusive, name for this dimension is fragmentation.

STRATEGIES

True success for coastal ecosystem and population goals can be measured only by the direct
outcomes on natural ecosystems and populations. Programs can also evaluate efforts made to
meet these goals by assessing the process or strategies that are put in place. Implementation of
strategies or programs, however, is no guarantee that the goals for protection of ecosystems
and populations will be achieved. Strategies and programs include projects to restore natural
systems such as wetlands and oyster beds, establishment of marine protected areas, and moni-
toring programs that count species, such as fish or eelgrass coverage.






CoASTAL WATER QUALITY

GooOD WATER QUALITY is essential for healthy coastal ecosystems. Coastal water quality
affects the amount and quality of habitat available for aquatic organisms and their ability to
thrive. The condition of coastal water also affects commercial and recreational fisheries, as well
as other human uses of the coast, such as boating and swimming.

Many coastal water quality problems result from the addition of pollutants to the
water. These can be in the form of pathogens, toxic materials (both metals and organic com-
pounds), suspended solids, oxygen-consuming organic matter, or nutrients. Addition of these
materials can have adverse effects on coastal resources, and can result in beach closures, restric-
tions on fish and shellfish fishing, increases in harmful algal blooms, increases in hypoxic and
anoxic events, and loss of habitat (e.g., seagrass dieback).

In recognition of the importance of maintaining coastal water quality for the eco-
nomic vitality and biological health of the coastal zone, Congress included as one of the objec-

tives of the czma [§303(2)(C)]

the management of coastal development to improve, safeguard, and restore
the quality of coastal waters, and to protect natural resources and existing uses
of those waters.

The czma also addresses water quality as part of the Coastal Non-point Source Pollution
Control Program, which requires that each coastal state develop an enforceable non-point
source pollution control program to restore and protect coastal waters with respect to their
respective coastal areas (authorized by Section 6217 of the Coastal Zone Act Reauthorization
Amendments of 1990).

Because poor water quality in coastal areas can result from events that occur across an
entire watershed or airshed, and not just from inputs within the coastal zone, this issue clearly
reaches far beyond the scope of most coastal management programs. In addition to the czma,
both the Clean Water Act and the Clean Air Act address aspects of water quality, and numer-
ous programs at the state, regional, and local levels focus on this issue. However, a recent
study conducted by the National Research Council’s (Nrc) Committee on the Causes and
Management of Coastal Eutrophication'? pointed out that there is inadequate coordination
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among different efforts to control nutrient input to coastal waters, and this is arguably true for
other types of pollutants as well. The NRc report recommended the development of a compre-
hensive national strategy to address excess nutrient inputs and called for consistent measures
of biological, physical, and chemical properties. We suggest that the performance indicators
under development here can be used to meet these recommendations. Moreover, we recognize
that we will not be in a position to evaluate water quality improvements without the resources
to monitor coastal systems.

DIMENSIONS OF COASTAL WATER QUALITY

This section provides guidance on how to measure success in meeting the czma’s goal to pro-
tect and improve coastal water quality. Success can be measured by the reduction in the
amount of pollution entering coastal waters from
land, the sediment, the atmosphere, and the ocean.

Dimensions of Another facet of coastal water quality that should

Coastal Water Quality be measured is the effectiveness of efforts to protect

Pollutant inputs and restore natural resources that help improve
Water and sediment conditions overall water quality along our coasts.

Ecological impacts The dimensions chosen highlight the link-

ages between pollutant inputs to the coast, water

quality conditions within coastal systems, and
ecological impacts (in terms of the resultant consequences of changes in water quality to
natural resources).

PorrLuraNnT INPUTS

This category allows us to examine changes in the sources and amounts of pollutants loaded
to coastal systems. It recognizes that coastal water quality is a consequence of the amount and
types of pollutants being added. This dimension can be subdivided in terms of both the
source of the pollutant (whether it be from the land, the ocean, the atmosphere, or the under-
lying sediment; whether it is a point or non-point source; whether it is from a local or a dis-
tant area, etc.), as well as the type of pollutant (pathogens, toxic materials, sediment, nutrients,
or organic matter). Examples of pollutant indicators include nutrient loads, combined sewer
overflow incidents, and number of oil spills.

WATER AND SEDIMENT CONDITIONS

This dimension includes indicators that are direct measurements of changes in water quality.
It includes measurements of different pollutants directly in the water and sediment as well as
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indirect measurements (e.g., concentrations of toxic pollutants in fish tissue). Other indicators
may include dissolved oxygen concentrations, Secchi depth measurements, and area of con-
taminated sediment.

EcosysTtem EfrFrFECTS

This dimension includes measurements of the consequences of changing water quality on
coastal resources. For example, loss of seagrasses would be measured directly rather than rely-
ing on such intermediate measures as nutrient concentrations. In this regard it is worth noting
that the National Estuarine Eutrophication Assessment did not include a direct measurement
of nutrient concentrations, since low concentrations could be the result of an increase in pri-
mary production.”” Rather, they looked at the effects of concern, such as the incidence of
harmful algal blooms and anoxic events. Additional indicators that measure consequences
of changing coastal water quality include number of beach closure/advisory days, number
of fish kills, number of harmful algal blooms, and number of acres of approved shellfish
harvesting area.

STRATEGIES

There are a number of strategies that coastal management programs can use to achieve water
quality goals. Participating in statewide or watershed-level programs geared toward improving
water quality, coordinating information-sharing among agencies that monitor water quality,
and setting up citizen monitoring networks and other education and outreach programs are
programmatic activities that may lead to water quality change. Projects that work to avoid or
minimize water quality impacts, such as fostering pollution prevention programs, promoting
improved septic technology, or promoting best management practices (Bmps) for things like
storm water in order to minimize pollutant loads also fall into this category.






PuBric ACCESS

TuEe czma sTATES [§$303(2)(E)]

It is the national policy . . . to encourage and assist the states to exercise effec-
tively their responsibilities in the coastal zone through the development and
implementation of management programs . . . which programs should at least
provide for . . . public access to the coasts for recreational purposes.

This mandate gave the states a much-needed tool to provide and improve coastal public
access, but change came gradually. Between 1972 and 1984, the amount of public recreational
lands along the coast increased by 27 percent—not enough to keep up with the increasing
demand for such lands."” Visitor data from federal and state parks on or near the coasts shows
a dramatic increase in attendance over mid-1960s levels. The growing pressure on existing
facilities has led to declining quality.

Access generally means the right to enter or to use, and thus public access means the
right of the public to enter or to use. The obvious question left unanswered by this definition
is “access to whar?”

The mere presence of large bodies of water is obviously not enough to satisfy the pub-
lic’s recreational needs. The waters must be open for use. That is, if people are not allowed to use
them to swim, sail, travel, fish, etc., then the value of the coast is severely limited. But even if
the waters are open for use by the public, this solves only a part of the problem, since the pub-
lic must be able to get to the water in order to use it. Thus the completed “public access” prob-
lem: there must be some place to seek access to, and there must be some means of access to it.

Adequate public access to the coastal zone varies from state to state and is largely de-
pendent upon the area and physical characteristics of land in the coastal zone. Rocky New
England shores may require different physical types of access compared to sandy beaches in
Florida.

The quality of the water is also important. If the water is terribly polluted and unfit
for use, the value of those waters is diminished. By the same token, if the access is inadequate in
size, location, or amenities, the value of the waters for public use is diminished. The dimensions of
public access are therefore: area by type, legal availability, access points, and quality of experience.
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The issue of public access only gets more complicated when one considers how tightly
correlated public access is with other goals of the czma. Many believe that as water quality
increases along our coastal areas, so will demand for public access. And just as improvements
in water quality may increase public use, this increased use will place additional pressures on
water quality.

DIMENSIONS OF PUBLIC ACCESS

This section presents the panel’s guidance on how to measure the success in meeting the czma’s
goal of providing public access to recreational resources. Success should be measured by the
improvements in the amount and quality of access to
natural, historical, cultural, and recreational coastal

Dimensions of Public Access resources, while at the same time ensuring that these
Types of resources for access resources are not damaged or degraded. Another facet of
Right to use access that should be measured is the effectiveness of

Access points

: _ efforts to increase public awareness of public access
Quality of experience

points while improving public awareness of the rights
and responsibilities of resource users.

TyreEs OF RESOURCES FOR ACCESS

Which coastal resources does the public want to use? This will vary from state to state and
from place to place within states. The most obvious coastal resource that the public will want
to make use of is water bodies: the ocean, the Great Lakes, estuaries, bays, sounds, rivers, etc.
However, there are other resources that the public will want to use as well and in some cases
will need to use in conjunction with their use of coastal waters, such as beaches. Additional
coastal resources that the public may want to use include islands, coral reefs, promontories,
dune fields, natural areas, dive sites, etc. This dimension inventories the types of resources that
the public may want to use.

RicHT TO USE

Does the public have the legal right to use these resources? This also varies from state to state
and within states from resource to resource. For example, in most states the public trust doc-
trine assures the public of the right to use ocean waters from mean high tide seaward. However,
the right to use the beach landward of mean high tide may rely on some variant of the public
trust doctrine or on some completely different legal doctrine such as a constructive easement
or on a statute such as the Texas Open Beaches Act which codifies the public’s common law
rights. In other cases, such as parks, the right to use the resource may have been obtained by
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deed as an “exaction” during the development process or by purchase. This dimension exam-
ines the current legal framework existing in each coastal state.

Access PoinNTs

Does the public have the ability to access or “enter” the resource? It is well and good for the
public to know that they may legally swim in Lake Michigan, but it does them very little good
if there is no way for them to get to the water. The Texas Open Beaches Act ensures that
the Texas Gulf beaches are open for the public to use from the natural line of vegetation to the
line of mean low tide. The problem of getting across the privately owned land that separates
the beach from the road is the dimension that is addressed here. This dimension determines
the extent to which the public can in fact use the coastal resources that the public has the right
to use because they can “enter” them legally, without trespassing on private land. Several
examples of indicators for this dimension are number of boat ramps, number of piers, miles of
coastal trails, acres of public parks, and number of public view corridors.

QuALITY OF EXPERIENCE

This dimension embraces a number of factors that go beyond the legal right to “enter and use”
a resource. It measures the most obvious quantitative elements such a signage, parking, facili-
ties, and dune crossovers. But it should measure other qualitative elements as well, such as
beauty, solitude, and preservation of coastal ecosystems and populations.

This dimension, perhaps the most difficult, attempts to measure the pleasure a diverse
population derives from “entering and using” the coastal resources of the state. The dimension
should recognize that for some visiting a crowded beach on the Fourth of July is a wonderful
experience, while others would much prefer a less crowded beach even if they have to walk
some distance for access. Indicators of the public’s satisfaction with the availability and quality
of access may include number of restrooms, number of wheelchair-accessible sites, days of
restricted access due to water quality, and parking capacity.

STRATEGIES

Strategies for improving access to coastal resources have traditionally focused primarily on
access to beaches and other coastal waters. They have included the provision of grants to local
governments for a variety of uses, such as identification of existing access points and unim-
proved rights-of-way, development of access plans, land acquisition, and small capital improve-
ments. A number of states, including North Carolina, California, and Florida, have developed
access signage programs and guidebooks to improve public knowledge of access points and the
rules for using public resources without degrading them. A few states have addressed access to
other resources, such as submerged archaeological resources and other cultural features.






CoastaL HAZARDS

THE COASTLINES OF THE UNITED STATES are vulnerable to a variety of natural hazards,
including tropical storms, hurricanes, flooding, shoreline erosion, tornadoes, tsunamis,
and wildfires. Tropical storms, hurricanes and flooding receive the most attention, espe-
cially in the southeastern United States. In 1992, Hurricane Andrew, a Category 4 storm,
leveled communities in south Florida, killing 43 people and causing more than $25 billion
in damages, making it one of the most costly storm events in history.!* But a year never
passes without some sort of storm event that causes damage to both public and private
property.

Storm events and other natural occurrences are not the only threats to life and prop-
erty in the coastal zone. Urban, industrial, and agricultural activities can generate hazards that
can affect both coastal residents and ecosystems. These hazards include vessel accidents and
groundings, material and oil spills, and other unintentional events.

A goal of the czma [§303(B)] is to

minimize the loss of life and property caused by improper development in
flood-prone, storm surge, geological hazard, and erosion prone areas and in
areas likely to be affected by or vulnerable to sea level rise, land subsidence,
and saltwater intrusion, and by the destruction of natural protective features
such as beaches, dunes, wetlands, and barrier islands.

Many programs have been put in place across the nation to encourage mitigation of
the impacts of natural hazards and to promote public awareness of coastal hazards. To ade-
quately mitigate the impacts of coastal hazards, several types of information are needed. First,
the potential hazards must be identified and the geographic areas that are most vulnerable to
each of the various hazards must be identified. Within each of these areas, one must then tally
what is at risk—that is, the people, property, and other resources that might be harmed if one
or more of the hazards identified were to occur. Finally, this information must be combined
with the probability that such an event will take place in a particular area to understand the
overall risk each community faces.
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DIMENSIONS OF COASTAL HAZARDS

This section provides guidance on how to measure the success in achieving the goals of the
czMA related to coastal hazards. A central goal, of course, is to reduce economic losses and loss
of life from hazard events. But because such events are so infrequent and sporadic, it is very
difficult to judge progress from direct measurement of losses of life and property. It is possible,
however, to track information about changes in the pozential for harm. For example, one can
measure changes in land area subject to hazards and changes in the population and property
value in these high-hazard regions. Additional mea-

sures that may prove useful would address the imple-

Dimensions of Coastal Hazards mentation of programs to mitigate the impacts of

coastal hazards, should they occur, and to improve

Hazard identification public awareness of both the hazards themselves and

Vulnerabilit .. C . .

Mitigation y the opportunities for mitigation. Similarly, it is help-

Land use, infrastructure, ful to track the adoption of specific land use control
and transportation planning programs to decrease the number of structures and

facilities vulnerable to hazards in coastal areas.

HAZARD IDENTIFICATION

Identification of the types of hazards that may affect a coastal area is an essential first step to
management. Natural hazards may be coastal storms such as hurricanes and tropical storms or
the impact of faraway events such as tsunamis. Other coastal areas are especially prone to
earthquakes. Man-made hazards may be important alone or in combination with natural haz-
ards. Examples would be oil or chemical spills from shipping or spills caused by hurricanes.
Possible indicators for this dimension of coastal hazards include the geographic area subject to
coastal or riverine flooding and the number and locations of facilities with hazardous chemical
storage adjacent to coastal waters.

VULNERABILITY

Identifying the people, property, and other resources vulnerable to harm from coastal hazards
is not an easy task. Past efforts have looked primarily at individual types of hazards—for
example, mapping flood-prone areas and estimating the number of homes likely damaged
from a 100-year (1 percent chance) flood. Recent efforts have attempted to map the vulnera-
bility of areas to multiple hazards. Providing better information about the vulnerability of
land and structures to a variety of coastal hazards and the risks involved may lead to better
coastal management decisions. Example indicators for this dimension of coastal hazards
include population in coastal high-hazard areas, number of miles of accreting or eroding
beach, and number and value of structures in vulnerable areas.



COASTAL HAZARDS 39

MITIGATION

Property owners and government agencies mitigate the impacts of hazards in a number of
ways, such as providing better standards for development (through building codes, for example)
or relocating structures to a less hazardous location. These standards may range from providing
better information to potential developers to adopting regulations to require certain construc-
tion practices. Mitigation includes a broad range of activities ranging from improving evacua-
tion to early warning systems to mitigation planning and redevelopment planning. Indicators
of mitigation efforts might include the percentage of building retrofits (hurricane shutters,
elevation change, roofing reinforcements, flood-proofing) and the level of awareness (for ex-
ample, through survey results) of coastal hazards and the availability of mitigation measures.

LAND UsgE, INFRASTRUCTURE, AND TRANSPORTATION PLANNING

The czma specifically identifies the role of management of coastal development to minimize
loss of life and property from coastal hazards. Before an area is developed or redeveloped, a
thorough analysis of the area can help to avoid inappropriate development in hazardous areas.
All levels of government have some role in planning to reduce hazards.

For example, at the federal level, the National Flood Insurance Program reduces finan-
cial risks to homeowners but may also encourage development in hazardous areas. Thus the
set of indicators under this dimension might include the percentage of insured structures.

State governments make crucial decisions related to coastal development, such as
planning transportation facilities. These facilities may have both positive and negative impacts
by providing improvements that may increase development but that may also increase the
ability to evacuate in hazardous situations. Dollars of public investment in high-hazard areas is
another possible indicator.

Local governments may actually control where development takes place through land
use regulations, provision of infrastructure, and other mechanisms. The number of communi-
ties with current, approved mitigation plans (compared to the number of required to develop
plans) is helpful to track.

All levels of government may participate in land acquisition programs to purchase
lands for public use and to remove the possibility of unsuitable development. Thus, one might
tally the number of acres acquired in hazardous areas to provide access, habitat protection, or
mitigation.

STRATEGIES

Strategies for reducing the impact of coastal hazards on life and property have generally
focused on two areas: reducing vulnerability to hazards and reducing the degree of harm when
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a hazard strikes. Reducing vulnerability is typically a matter of planning and regulation aimed
at keeping development out of hazardous areas. Strategies to reduce the degree of harm attempt
to minimize the physical and financial impacts of hazards in areas known to be vulnerable.

Hazardous areas have been identified in a number of ways. Perhaps the most common
method has been the mapping of flood-prone areas by the Federal Emergency Management
Agency (FEMA). States have used a number of additional techniques, such as mapping of shore-
line erosion rates and areas affected by storm surge.

A number of states have adopted regulations to reduce vulnerability to coastal hazards.
Oceanfront setbacks and land use plans that recognize hazardous areas have been used in a
number of states, including North Carolina, South Carolina, and Massachusetts. These efforts
have used a number of methods to reduce vulnerability by keeping development and/or pub-
lic investment out of areas that have been identified as vulnerable.

Additional efforts to reduce loss of life and property have focused on reducing the
impacts of hazards by improving building construction standards or establishing programs to
assist homeowners in vulnerable areas with retrofitting their structures to reduce damage from
hazards.

The state of Florida established a program to provide assistance to all the coastal coun-
ties in preparing and adopting hazard mitigation plans. These plans identify areas that are
vulnerable and thus could direct redevelopment away from them, or could identify capital
improvements that would reduce damages from storms. Hazard mitigation plans are now
required by federal law to be eligible for disaster assistance.

Efforts to reduce risk have been made by both private and public entities. The Federal
Flood Insurance Program uses actuarial rates to transfer the costs of disasters from public
disasters assistance programs to property owners. Lending institutions require mortgage
holders to purchase flood insurance. Local governments have relocated and/or improved pub-
lic infrastructure to reduce financial impacts of coastal hazards.
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CoastaL COMMUNITY DEVELOPMENT

THE cZMA ENCOURAGES PROGRAMS [§303(2)]

. . . to assist the states with exercising their responsibilities in the coastal zone
through development and implementation of management programs to
achieve wise use of the land and water resources of the coastal zone. . . .

The Act specifically encourages public participation and comprehensive planning.

In earlier decades, many coastal cities would typically see their populations rise and
fall with the seasonal tides of the tourist—with beaches as the number-one tourist destination.
In the past 15 years, however, what used to be seasonal resort towns have seen above-average
year-round resident population increases and booming economies. Retirees and aging baby
boomers who used to rent beach homes during the summer have decided to stay year-round.
Improved technology and the economic boom of the 1990s also made the U.S. workforce
more mobile. As people moved to coastal communities, so did more businesses and jobs.

This trend is most dominant along the eastern seaboard and the Gulf of Mexico. USA
Today reported in July of 2000 that 100 coastal counties on the East and Gulf coasts grew on
average almost 50 percent faster than the rest of the country.% According to Noaa, more than
53 percent of Americans now live in coastal regions that take up only 17 percent of the
nation’s land."> The Pew Ocean Commission reports that approximately 50 percent of all new
residential, industrial, office, retail, and recreational buildings are constructed in coastal areas.!®

For a variety of reasons, including population growth and a lack of code enforcement,
some areas are experiencing an increased number of improperly functioning septic systems.
This, in turn, has meant increased waste loads seeping into local coastal waters and causing
rapid algal growth and damage to some fisheries and recreational uses. Shellfisheries have been
restricted due to high coliform levels, and numerous commercially valuable fish that begin
their lives in the estuaries have had their life cycles disrupted. There is some natural ability of
our coastal ecosystems to filter and absorb pollutants, but in some areas coastal development
has outstripped the ability of the natural system to protect itself.

The czma defines the coastal zone as “coastal waters and the adjacent shore lands
strongly influenced by each other. . . .” This influence extends beyond land use to economy
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and culture. Inasmuch, the Act requires a balance between economic development and
resource protection within the coastal zone. Specifically, §303(2) of the czma declares that it
is national policy for states

. .. to achieve wise use of the land and water resources of the coastal zone,
giving full consideration to ecological, cultural, historic, and esthetic values as
well as the needs for compatible economic development.

The Act also factors in the need to provide assistance in the redevelopment of these same

areas.”

DIMENSIONS OF COASTAL
COMMUNITY DEVELOPMENT

This section provides guidance on how to measure the success of the Act’s goals for balanced

coastal community development and redevelopment. Success will be judged by the extent to

which community growth is well planned and based on the combined needs of the ecosystem,

the economy, and community culture. Measures are also needed of the effectiveness of govern-
mental leadership, in particular, through the use of public involvement and infrastructure.

The most effective plans for managing

growth and (re)development integrate decision

Dimensions of Coastal Community making in a mix of areas—environment,

Development economy, and other societal goals—with means
Environment and land use and methods that engage people to participate
Economic better in civic affairs. Taking time to revisit

Public investment and infrastructure and understand the collective impacts of these

individual decisions—how a place changes over

time—is how a community learns the right
balance of market and regulatory tools to shape growth and redevelopment. The following
categories, or dimensions, can be used to develop indicators of change.

ENVIRONMENT AND LAND USE

Environment and land use indicators should measure the extent to which coastal programs
and policies balance the demands of pressing new development and redevelopment with prac-
tices that preserve and restore land and water quality. Another component of this dimension is
the extent to which natural and cultural resources are conserved and stewarded to safeguard
the heritage and values that attract and keep residents. The panel offered the following indica-
tors as examples: existence of comprehensive plans and implementation ordinances, percent-
age of impervious surface, and per capita acreage of public parks and trails.
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EcoNnoMmic

Community development indicators should show whether an economy is diverse and attrac-
tive to business, whether it maintains and expands assets and capital, and whether it promotes
the well-being of a community and its workforce. Coastal communities will benefit most from
their location if they incorporate recognition of natural and historic resource values as they
work to nurture the local economy. Several examples of indicators are number of new busi-
nesses and/or a measure of net growth of local businesses in those zones, net employment
change, ratio of water-dependent jobs to total jobs, and existence of maritime zoning or
special districts.

PuBLic INVESTMENT AND INFRASTRUCTURE

It is the responsibility of local government to make sure that public investments meet the
larger planning goals of the community. Investments and incentives that shape and miti-
gate the impacts of growth—public funding for transportation, water and sewer, and land
conservation—need to be aligned with community-driven core values and policies. These
investments need to be regularly reviewed for their impact, leveraging power, and their strate-
gic adherence to community goals. Public infrastructure investment in waterfront redevelop-
ment, water and sewer improvements/added capacity, and transportation is one example
indicator offered by the panel. Another is per capita local or state funding for land conserva-
tion, especially monies used to match federal czm funds.

STRATEGIES

Strategies to help meet czma's community development goals include a mix of regulation and
incentives. The Act lays out a number of tools, which many states are already taking advantage
of, for encouraging a process of community development that is in concert with czma goals.
These tools include comprehensive planning, interjurisdictional cooperation, public partici-
pation, and technical assistance programs.

Maryland’s “Smart Growth” program, for example, restricts state spending on roads,
sewers, schools, and other public infrastructure to areas adjacent to Washington, D.C., and
Baltimore and other established cities and towns across the state. The objective is to preserve
over 500,000 acres of open space and farmland. In Florida, Oregon, an